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SOLUTION: In this method for forming a polycrystal thin 
film depositing particles generated from the target 36 
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leasts SttiC^-y-y hoiiSTC^e-^S* 
fc-f *>k'-A£S#©l£l»iS©?£i&lC;ttbT5 0~6 

2 0 0 nm£Jl±fr*Ct*1*«fr*»**l 

&v»T;i©*ISA«BU:K:HMfcWfi 

*tbT 5 0 ~ 6 0 0£©fcH©AWa*"C#«>#fiia> SHB 

ttfet, jsjaRWf©fiflE*3 o ccaTfcawti^. 

y h*fflV»4Ci:*»«t"r*«*ia4E«©Kft«iB 30 

m^##:©*!ig*te. 

5 8Ett©HMt*iB*ilMK*©«ifi#8:. 

»^©^®flitc*t[fi]g2«^nTi©s^^®ic^©* 

fllSfT&'Sfc*©^— Ht« mif2S#©SMJt::2* 
SlEB3nTS««ffiCS*f©»**l*I*»SBr^©ft* 

-r^fe*©^©*^- ^©s-&fr^$n-5<hi:t> 
as^©rt«siwij«ffli«ia*«©^»siiBi:«rjia-r* 5 
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fcttWXSt ft ft* bTft £ £ <*: *«r«tr 7 

m \zmwt * t a* s ft * 2 s« jet t^nfc^t^ 

[BW©W*JfcK9!] 
[0 0 0 1] 

[58W©«r *3SWtt*S**ffi©S^ fc* 

ttft*K©«ifi*ftt*{b!»a«**ff©«js*»KM 

[0 0 0 2] 

[^*©sffi] ifi^tjfeoTaasnfcKflsifciB*** 
see- £©a©*fl:*MM*#s*JBttfc 

pae^fiFffibTVi-s. -€-©pgs^i© i SE-ft;^® 

[0 0 0 3] Mf»fl;tt«*##©BJMt«HS«rt , fi<' i 

1 1^3 raw*. *ft*a«*#©isai#c«««fts 

ft*fi«#frtt-t©ittft«l© a**lft t b«l*lSjKtt* 

»&n-cv>5. c©.t 3 fc«£fr 

tt, S#±fc*8ABfatt©a#&tt«®BflsW«*** 

*^H©i^ft©att$.^Vi«btt2rEl6]$-a-. ■*©«&© 

*iPitc^k#ja«^© c tt^EiRi^-a-^'-^s^fe-s. 

[0 0 0 4] Sfc^ajRr—TVoaWifceft 

jg*#*t*SA*ii©s<Mi'fcMgo**v»«s n i 

0,tti:©¥tt«»*t*ffl«' 1 . -tl6©*»»3S»±K 
7.KyfV>!ftS. E (DtitXm K ± 0 ttfctt IB** B S » 

Bg-r-S^S^MSnTV^o iWiflMgO-^S rTiO 

fr&*«. Kfl:«iB«i»li©iiaft!W*IS**«©*** 

z.tt)^mT*$>K), ine.©#^^s«±ic^^snfe 

[0 0 0 5] 

ftR©»*r±ClSftSl6H!fe© 

0 ^^»T^©iii3Sfi5ifi ; t)SE^®«^£^^< syi 
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mm t oDFflTffiftsje*^ u-nubwaws n<&8*M* 
sawn. ««»»tta«#fl:-r*iBiB#**. 

[0 0 0 6] #If-^i:fflS«il : < 
XA-^gl^l^XMgOtS r T i O, fri:©^ 
JI&ttKU £©+nna±CRftttaWIWi 
CfcjWTfctotlTVi*. <h;i37!><;i©«©*WJf 
/^*S«fc£D»j£UfcWl2«a«*att. 10 

«Sft^a? 0 0 0-1 0 0 OOA/cmfS 

Si^-r -sascj:* t>© e>ns. 
[0007] Hun 4if- i©±k 

<a 4 wiSffico c mtmamKM b-csfctEfli ltv» 

[0008] £ © <k 5 KKfl:«iiH«*Ji©»ft«[*fc a 
*jj:ytb«iS!l^UT^ttV^ISft*«tft*«>tt- 30 
[0 0 0 9] ir5T. IWBBMfctoaWSfcOfcEfl* 

m.wf-i7s^(D%m. 

n©&ffilc:fc^Tt>g#±tcl&K©££bfcEfaffi©fi « 

[0 0 10] ^8^-^©***± 
t-fvHJWm^^^ (JUT. YSZt*# 
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4-32986 5^ (»K¥3-1 2 6 8 3 6^) . 4* 
M 5p 4 -3 3 1 7 9 5^ (»OT3- 1 2 6 8 3 7 
<}) , #p5p4-9 0 0 2 5^ (#S 3 P2-2 0 5 5 5 
j^) , ^ W 5p 6 _3 9 3 6 8^- (»«?4-l 3 44 
3#) . #Hf6-145977§ «**¥4-2 9 3 
4 6 4f) &£K4iV*T. JSaKl«lttfc«tlfc#tt** 

[ooii] nn5©««Fm«KE**nfca*J'J:n 
«. asw±KYsz«o«t : f*iftas-a-*iRfc' 

fc, WSH©#WW^tcMfTbT*5EB^#^«. SRSfc 
6fc»©WaE*fffcoTV»**«. ISftEflttfcfc^TK 

[0012] jWBwafflEotffcfcS^s. wEWflFffl 

|pj£tciS3iitt© c ttiSrEftS-tt^ £ 

.ktfbw&t)**.* isftEisittK«nfc* 
t«fl;*a«#H***-fcKft*«* 
ttaE^ttK«nfc#is»»«ts«jfit-*fc»©K«o 

[0 0 13] 

> fcf- A «£#0JftRifi LT5 0-6 0S© 

s«±K**s*T»sii-r*fc «$©&«* 
m&M&-tz>K.isbiz> m&m 1 K*^T-f v h u o a£ 

WttWE«Hi*<lf*f*fc«>t' 1 Sfc«2B2tt 

^!g^»M©/f ^*2 0 0 nma±if*^i*W»t 
[0 0 14] *«W»4«rEKB*»»T«fc*»-. 
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5 

fc**r±fc*»s-**Ba;:, -r*>v-^**«***fc 

-f ^>f-A*S^C0fi£)«®wa^tC*fbT5 0-6 o 

©BBSS OOlCKTfcRlfcU #*il»l!l»BK«t* 
[0 0 1 51 *58WttMER«fcaHfcf*fcftK. w * 10 
hftJBV** *>©"?**. *«W4flMBB«B«?"*fc 

jfca»B©»SS2 0 0 nmK±t1"5t)ffltfe5 0 
[0 0 16] *5S«tt. daRifflffl««i:. £©fiEISI$a8 

o*j»*a«jwrsim8«t, ami6Ba»&aisnfc» 

F*3 $ nfcS**'©S® id C ttfaEfi S nt c ©Stt*® \z 
[0 0 17] #cfc, *5fi9Jtt. WEfcSISBa*. 

^nsttfe cMEriuwasgs©*** Jta 

m t \zm mr »«» a w t * has u t & - 1 * 
tr«. *3ew4. msiwm*t*ifi* m-hv>n 
«amiK;aiabTJWift*x-r«fc»©a*t. »^© 
rtaasrataa-rs t tfcfcfflea*e 

[0 0 18] 

TYSZ H y hUOA^ftvJb^-T) O^fSAff 4 
0, HlfcfcWT, Att^-y«©»«. Btt**JA© 

tt, £©0m4^-:/tf©t>©£ffl^T^3#. ^ J *- 
«, *«, *#. jfcfls:fc£©a*©MM*© , b©«ffl'' i * 

< a. 5 x * fc ? 3 ^ * * fc & ft * 

fc©T£><5. 

[0 0 19] ME^ISlMMiBtt. 5i^a^©^a«ii 




6 

ntfc 0 , Att 2 0 ©i&Slltt© c MttStt A©±® 

ISAJfKB©»»#JSfc*^TJdU^©SB*lMI"*"* 
[0 0 2 0] 0 314. #891©£ISft»B©»iB*fc© 

jus(c»atfflvi &ft*#Ha*Hit©»sa£B©-«* 

SR-rHT**. £©«©*»»»*©»££««. t~ 

:/«©*» a ssarr* 1 1 1> icmata«t-*p^*^« 

ma^)W2 3±c^-y«©a«A*3iom'rfc8&© 
attaa#tr> (amsB) 24t. ansa*** 1 *** 

3nfc'5 1 -7 r tt©*WA*#*flit*fc*©****«t#li 

c0f?eM«ftt»oT**i«iBBatifc«tt©^-yy h 3 

6t. ZLVZ—fv h3 6©^»±*t43VJT^-yy 

h 3 6©TfflfclPlW-CEBSnfc^y 

■ (7>/Vy^W 3 8t. f»B3S»*^2 3©«* 

6 tiMUTStsnfc'f t>v-^ 3 9 1. #aif£g 

[0 0 2 1] WB»«*JU* r 2 314. ffimiCiOfita^ 
f»T*&B«*a»5fc*i»JRk-*2 3 a&rtSLTfil 

aan. as«*^2 3©±KiaDm*nfcx-y«© 
3s#A*#Be«CTffia©BBKin*&''c**«fc3K:fc 
,tv»4. toi5fts»*M2 3tt. daniaaeB 

©»58«ia*fH*KB»**T.Tt»a. r©s«*;i^ 
i/2 3**«iSHftS!©a#6 otcg»^nT^tte,n. 

T»»t6nfc»«*x*6 1 fcj:ojaa)tffla*»4 o© 

) **»fc£«r3n. *^6 0<h^««A«6 

[0 0 2 2] d©^ffi©»^6 014, 0 5tC7p-rct'5{C 
ff®H«Si©4 l S©^B7 r o < y^Kt^n, -^©±®6 

5 o-6 om<DmmzTZz>&?\zm®Mt2nx^ 

I&6 0 ©Wffi 6 0b !I^j«^AW 6 1 #8S 

v^r. a»6 2tR«6 3**v»rn , b^-frw^aiJTf* 

iO &6 0OC9»filBCHSWV>Sttt)l:. ins* 
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±*c*ftsnTwttt)t. 6 2 (Dftmmzm 

ft 6 3 ©5fc«gB± 0 t,«^±*K»ffl bfc&AgB 6 4 

[0 0 2 3] *bT. &«6 2 0l#6 0«©5te«»£ 
HW6 3©S£6 Offl»5fe^a5«^^^S^ 6 0cD * 

a 6 o boafa3LKft«c*^a^ 1 ' 1 *®^' '* itffi 

[0 0 2 4] £fc> a® 6 2<kM«6 3 ««!**:©»*. 

aw 6 2 ©*■«&«* a* 6 1 zmfc-f % taxa* 6 

6«, aS#6 0l*iK*«b'CVJ*l&V»tt#**-<»«ftl' 
«ifC*«Ot, 38^ 6 0 K#K*r»tt*#***tt 

ttLTS#6 0 

TV**********"*?*** 6 2 ilt^T?*** 
|£TfcS©T. Hflf6 3©rt«©»«T?a*6 2fe?&ai 
f 5i itff«. ft* 6 2©l*)gBtC*5^T#«©fa«£ 
^FS(Ci«J6T b * 3 £ t S WltC* « . 
[0 0 2 5] #8£«*SW6 ltt75>^«6 6* 

jiauristtten. ;©77>y«6 e «^sas«s§ 
4 o©^S4 o afc»ffcanfci&*raL4 ob*i^ 

§40 alC*^lt»»©H3S*RK:J:0»Re«EKH)£ 

ommmmoummmms 7 6 1 

ntsi^cgt^n, n ©«««•««• 6 7 
nfc»flE-fe>-*6 8fc«koas*t*;i'^2 3©iaaE*«-« 

T-€3<fc5K$fiS;3nT^£. 1^6 0©±ffl6 

0 a±(C|g5©2^m^©in<*^*^^ 2 3 2r-k-v h 

2itT&< i<hTS«*:JUy2 3 ©iaS^thMT^SJ: 
[0 0 2 6] £H±©^t^6. fKMEttURk-* 2 3 at 

± o#ja«t o *>si wastes***;^ 2 3 zm^xm 

ifc-fcO. *ttA*Bfa©«*. PR«+5 00t — 

1 9 6 < c©«eii©iiiai-iiifix i ^^«fc^ t;: ^ fifc$nT( ' i 



20 



a. wis. t-^iDJ»K«tf . ^s~5 0 0t:ess-e 
tt*ftfcin**»T* sic t-*s#jt 
bT*»ffl©«t*t^T«#a*tt^©»«*ffl | '^- t 

fc©*i«8«fc.fcB7 7K (^-19 6'C) 
[0 0 2 7] ft*. ££-rffl^*?M38«RttBI5K7j« 

■r*js©"b©ci86«t^©"c. i.-7-^©a^©^ai 

ttTt>AV»©tt«li"C**» *K©»K**tfctt 

J.]^5©]MMSff©Jlt#fc*0£&tt* sn * 

©T. Ht»TI«BlUT»*f*JW^K-««n*^ 

3ftfflV». MIAf 6 1*»6©*(WE*©«*6*** 
^23 *m»&m tf»T?»riEf * - tT'S^ 6 0 * s © 

K:*#a**«*ffl'' i T ! bas»A©ia**- 1 5 0 

[0 0 2 8] i©«©*l8»»KB©jeS16Bfc*''^ 

fit, Mf2S*mffl* k*>2 4*6»*t*^2 3±(C-r 

-ytt©a#A*a«WK:sioa^. m«b*«s»»«* 
saas*)t«K:**tA*a«#*#t:>2 st#*« 
« c i-e*#A±K#*ft»RB zmm&m-rz z 

[0 0 2 9] «HE*-y* h3 6tt, 

jigt*»rit-r*fc»©t>©"?*o. B»©aia©#ttft 

*-yvh3 6fcLT*ttWKI4. MgO 

»a^ttY,o,T?5fcj£fl;Ufc3?;ua-=7 (ysz) , c 

e o„ MgO, SrTiO,a£*«^^H4 
<b©T!tt&<. »j*b«t5fr***Sft»« K ^' 5i ' 

g) 3 8H «S©rt»l-. JKWiRS^l" ^iS© 

IC ffi] ttTPP # Hit" ^ t i *> * 5 0 
[0 0 3 0] «JE-f*>V-^3 9tt. X/Vv^t'-A 

nawsfiBsstKra*©**®*®"^* 0 ' $ss©^a5 

^f6ilg©ia^(C?l^mbm)£Sr*Ht 

50 *fc»©^»Jy Kft**T«iaanT^*. ^tx. W 



30 



40 



( 6 ) 
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©*>©#**. 7>f 5*>h5Stt*>i';*X>«©7-<' 

w ? ^ x ^ x»* bx^r ^■>'fb bxifcstf & 

[0 0 3 1] £©ffi^©^SSII»^»^j6SBK :fc, ' :,T 

rtgC^'J y H 4 6 i7-f h 4 7 t A r fl^f 

©gA«4 8i^Tl^tl, ^t>t4 5©5tS 

A 0 ^ 2 t an" 1 (d/2L) 

V — X3 9©fcf— APffi (cm) , Lti'f^>V— X3 20 
9©fc*-AP4 9 t3fi«At©E(»T?»* > f A 

©*&hi* (cm) sa-r. > cto wires 

-r * > tr- a ©is* 4 o A * a e \t 5 «bita«» s b < . 

J;l)»SU<tt3«KT©«HT**. L = 4 

Ocmffli^. d^3. 4 9 cmt-tn«A 0^5° tc 
KitSit^. d^2.0 9cmi:tn«A^ 

3" fctt»-r*££*«Tr3*. 

[0 0 3 4] ft*5. ^fS©<*>V-7.3 9K<fc^X* 30 
ni^CHe'. Ne*. Ar', Xe', Kr'ftf© 

##;*©< *>£-a, -tnst**^*> 
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H£^l£-f3«-&l~tt. Kr* ©<*>£'- A, 
UKr'tXe'CS^tVk'-AeW. 
[0 0 3 5] ffi«afiMll«LS*»4 0 Ktt, -©J& 

M5as§§§4 ort£X£ft<t*©<gffi : iW&K:t"££:iie>©a 
# >^ft £©*H3^x«»s#**i**i*** s nxv> 40 

J;5l:&oTV^. SSlC. HtFEfiK^S^4 OiC 
«. d©fieM5Q ! 31^S§4 0rt©<4->t:-A©fl;fiK^ft 
ftMJgf afc»©«**«ffl-WS«5 4t. mJlB^§§4 



©e-AP4 9*6'f*>&tJ-^«K* 3 l E ^ K * !M " r 
££fc©X&-5. CO-f*>V-X3 9©Rittitt. 
^MX^?.ct5tCftoX430, k*-AP4 9©P 

g d fe^IT^ 5 <fc 5 It ft o X 
[0 0 3 2] WK'f*>V-^3 9tt. H3C*-r«fc5 

(S*fA©£« <ft«> Htf-MIStOft-rft*) 

fcoXffi&£-E:X2*|n]£*TXV>5„ ^©AWft^^t* 5 
0~6 0SOftTOWSL^. «i;0ff£b<te55~ 
6 0g©$fcB, ifc!ftb<IJ55gTW. tt-aT-f 
*>V-* 3 9 tt*#A©jfcKiB©ffi«HK:»L-C*S 
Alt ^ S 0 Tt> o X< * > tf- A ftJRItT* * «t -5 KB 

[0033] mia'f*>v-x3 9tt, cn^6 
(I) 

• •• (I) 

-A©AtfftflESPBE*-*.fc3fcl'"C , b&<. ft«3SS 

mm\zm* ©ad*©*)©**^"*"* ^ £#xs&©te#) 
-f*>v-x3 9©««tt«**H-r 
^cticto, <*>e-A©»saaiLft*ST€ra 

iiCl/t*. mi**?* 3©58f#2 3 a©ft££ 
HSX^^J:oirLX, ^*>fc-A©l«£Sgl§IL£^ 
HX£ * <fc -5 1£ IT %>&V>. 
[0 0 3 6] *KjWE«lSO»iS6«*ffl^^7— ^ 
©g#A±KYS Z©^ffi»M£J&fiM-£}§^^ 

h 3 6 fcflJU. a»AS«»UT^*l«i«!ia*«4 0 

©rt»sjts3i*UT«ffi*inafr*tt*>K. s# 
«t»dwu a5fc-f*>v-;*3 9£x/*y*K- 

AB8#=fKa 3 8 ^rf^iJ^-a-^o 
[0 0 3 7] Sfc, S*t*^2 3 ir-M-ISbfciO^t:- 

aaS«A©fi*ft3 0 O"CEJlT©BfS©»0EfcfMr*" 

*. swA©Kjeia«tt. «af*Ysz©tsaBiftitt 

6. 3 0 0 t C^T©«gfflXfeX^^fctt{£^aSlC^ 

tft^t^si/K 3 0 o-c^Ti'fifcffiiiagisMT 
«iafc4sviT*ttA*»W*;i/^2 3X#tcja 
abfc^«£©**ra«ftjR'ri 0 orKT©a*«sH 

*«»*U<. ?^«tbX?cffl5lC^fflX#^ffi^*^=t 

1 5 ot:^±»?as®ffl^«t , 3» 
[0038] tcstr. *flca*ftaA»tt6 scsa 
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[0 0 3 9] X/1-y*t*-A!i»S^ 3 8*^*-^ 

ut. a«*;uy2 3±tcsiom^nfcS«A±i'^- 

##l£>2 5 (£#£#5. 

[0040] ziE-e-r *>t-A*rosfr^>»©AWft 
5 o~6 o i' <• «fc^ff* L < 

te5 5~6 0gW®B. *"b»*l/<«5 5gT*5. 

MH-tfc (ill) ffij6*fto©T»*b<&v». 

fc*. |ftB©J:5&»*l'V*iB©*»**' p>f * >kr 

-AR«-raa:6«*»ft«R©isft© u o o) m# 

ttAOiiS (iSKiffl) £¥ff&iBlc»oTiiirtEGrr 

5. 

[0 0 4 1] n©**»*©*ISII*Hft ro *ift#iSfc* 

ft\zmnc9->?v V 3 6 ©awea^ s*'^ * 'J >^ 

3 9 e^^^ *fc-r * > t-- a est* Komm 
•c, sttAofia&BfsofiafcMW"*"*^^* 0 

®6 0 aCOffl^SWS^^feW^&ffl* 1 -^* 3 ^' 

[0042] uut, saB-r***«T?w6*^«^* 
«k. a«raa^3 o oicKKirr* 3 

5 0WYSZ©#fS»»§HM»*-fc* 1 TS. 2 0 OX; 

2 5«©YSZ©£«fi*K 

««r * - t-eajMM i 3 ^ w Y s z 

- l o o < cic»«-r*^tT, 

n i o*©Ysz©#»aii»K*»*-fc* f "e*' -1 
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[0 0 4 3] *bT. ffifc©«fc3fc:UT»JSSnfc£i5 
ft«K±l::*/ , < y * 'J > ^ * U— 

ig©«fc««fW*#2 2 

fc«««*JiCtt, £8ft««B©±iBfc:*«S*ifc*> 
©^0, *©«fttt2 3oc«tt#««i»KBO±iii 

KttbTItftKBftStU *©tSft«2 3-©a«tb 

&ffitctQoTHi*iiBflu tsafat2 3 £5 b#^*rr& 

[0 0 4 4] fc*J*"*-*BMfc*«* 
SBttte. Y, Ba,Cu.O>... Y, Ba.Cu.O,, Y s Ba 
,Cu,0,fc*»J«. **W4 (B i , P b) iCaiSr 
.Cu.O,, (B i.Pb) ,Ca,S r,Cu«0,tt*a 
jsR. T h B a, Ca.Cu.O,. Tl.Ba,^ 

Ca.Cu.O,. Tl,Ba,Ca,Cu,0,ft«M^ 

[0 0 4 5] c:;:TfWiE©«t5K:bTttll«ft* t 3 5~ 
ttJ»ttB±Jc»*snfcBifl:«iiB«»»ctt. *Sif.Bfa 

£lM&©l-3 lt>C*3^Ttt, S^AWff^^lS] 
£Sitbt;:0>ctt#EftU I«A®I3^t:atti' 
) 5b&SV>»ibte<h*5b^BftbTV>3. «t>T»&n 

©T. *»A©ftS*iei«'««**^S< ttD ' Mg ° 
rTO,©#*MMS«±fc#fck"C* 6n * aMt * 

-5. 

[0 0 4 6] fc*5. 3S*tia«S3 0 0TCKt9!ffib, 

Kft«a«*»OS»«««f*t^'C5 5 0 0 0 A/c 

.0 m ! *»Sdt*»T€r, **ra**2 0 Ot^. 

fl2 5K©YSZ©*tt«»it*»fct>«> tt * ft * S * 
*«©«#«*«« £LT1 80000A/cirfS» 
IWS^lOOt, tMMB«18«© 

Y S Z©^^I»*ifc^«^ MtiBWffiW 
®Sft«SibT5 5 0 0 0 0 A/cm ! 

8 OOOOOA/cm 1 ft#*C<t 
S«S*S- 1 0 OtC. 1 0S©Y 

50 S ZO^ifW«*tt»® l: * , ' iT,4 * <K * atSB 
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(Dm^mmmmtLT 1 3000 ooA/cirfr#s 
.z. tares* **mflE*-i soick. tMMaas*© 

«©|Sg#S8it&ffi<tLT2 5 0 0 0 0 0A/cm'a 

[0047] sum*!©* < l«ia«s 300 tOT© 
ti>^ti;j;o, Ysz#tsafM)tBoiSftEfiittc« 

ire**. 

[0 0 4 8] &*S. «[*©*IS&iMlB©*SftEfatt# 

a. YSZo^ttaiiKBolSftomffit&^tt. 

0 0>«rC&9, ft&©<0 1 0>tti:<0 0 1>W4^ 

t. ¥tt*7©JSM*fc#LT¥{fc**©a««#l*l. HI 
•6. <i l i>*kK:ft-3TXifra«^K. 
*#-*-*7Jt«*tt5 4. 7*ttt*. 

[0049] 9nz^.mmn^^^mamvT^^Wi 
etna. 01 4tc^-r<t-5ici'^'>k'-A©AMftS 

KjfctTfc&n* Y S Z ©£*SiMMl©«ftEl*]tt** 
fflii©! S'f ^ > If -A AWft S* 1 5 5~6 OS 
©««"?«**£«"**. i^T*H(IfB©«t'5(-AW^S5 
0-6 o«©«HT?JMffc»aEfl]tt£wT;i£tt. f 

*>tf-A©x»ftK**tte5 4. 7«t-srr**»* 

©iSMWBKWi'a oa<fto. ^fflfifflant^fs^ 
n-ci&£sn**s*. Eisitt©A»tt« : f©*^ l ' fc * s 



[0 0 5 0] fcfcdOIRC. ©YS ZtC 

«t5li»»*tl/T. StffcSitfcYSZ© (10 

-r*#. atfcsiaK:jE*t (io 

o) ffl*itTa«i** t ±st?**t>©tJS)ei/Ti»*. 
*ntt. sttKaattYsz© uoo) 

[0 0 5 1] 'f*>f-i»^«®»S^^ L ' 

T5 o~6 oacAwaKTWWUfctfe**"*"*^ 

»CS*iW«*ff5t*»ft»«B©fit*«ftK©ffl[**ft 

jfFtcfi^a*. ^-Sfrst, ^a»MB©^aEi*]it 
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0ijA«4OO~6oot:eg. **v>**tn 
K±©»*t»u»btt*»6riai-r4 - t#«iwa»A 
-ra*. ::©±5ftwaaEKifti»uot>*«r«.JitT? 

»^fc©Wfc«»&W«##tt"*"* ;it *** u s 

gl©»jfi#»KiiV»Tl^fi*#tt^*£tt7 ; EJl'7 T 

[0 0 5 2] 

ntt. «^s*©##*sft**«£"*"*is : 3 !, ®*»"* ,,sl1 ' 
#^n*i <fto. -f * > f- A,WtC# 5 £ A* 

EifiittK«nfc^ttiM»*B*<fei«ua<«t*'b©t«i 

20 [0 0 5 31 HP'S. *«W©a*CJ:ntf. ttSfcfc* 

#, -tm^tfi i i]*©a«a*—*wfcft**£ 

A'^U^y (dechanneeling) [1 1 

l]^ll^r^ttofc-r*>©«^»Tffi«*^ , > LT ^ K, ^ 

E6l1W*a«a*fcfc* - * lc J;oT^^El6]tt*^< & 

*t>©tatona. fc*s. jaa)Ka«*««iifcft*«^«« 

SBSltt©«'' s *«*W* B *** :::t * f " c ** 100 

«c£iiT©ia«-e*«»*KB*riaibfc»^K:«i:D«n 

30 fc|g»El«Jtt©*«ft»ilB 5tl5iV^»»t 
-tt©jSRS«K*V>T*S*CiP»l>tt* t &'** b!te 

<Ttt^^14©^"'^^« ;5 - i: ^ ll|b ''' <!lV ^ 5aia<!: 

««£-*•**>©■?*?>. ^©^c*v»T'f*>e-Aft 

[0 0 5 4] 
[*M«SJ] 

H3~0 5l'^-r«^©^@Sr^ffll>. << 
^->f-ABgM^ffoX/Vy^'J>^4fi : oTYSZ© 

40 ^liis^if-m^i^t. H3l^r«« 

OX 1 O-'TorrlcMffi-T^ttfci'. ^»CAr 
+ O.©^SAri:iH-Cttl6.0sccm. O, # 
;UC*5V>Tte8. 0 s c cmWt'J'n'C&SpUfc. Stti 
bT. *®*^SiJnXbfcifal 0mm, 1130.5m 
m. ^ta©/UrD'fC 2 7 6f-^ffiffl^' 
*-y.yM4YSZ (Y.O, : S*)l%) »©«>©*« 
ti. Ar'-f*>Ht>^^^-^'^ , :l»l' 

50 A©AS*^ffi**tt^^^ w S«T-^©^BiWte 
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fcf-AC0X^^-*3 0 0 eV, -f*>tt8it&g£ 1 
0 0 Al A/cm'K:aa5EUT*«±K^-»f**tn«P 

0 x-jt a * 6 7— 7-t n» * 

110 0 nmfflYSZi*Mtfc. 
[0 0 5 5] ft*5. jlME©-**©*^ i»**yom 

sgs5 0 0t, 4 0 ox:, soot. 2 0ortc^n 
icto 1 o or©tagt~«Mt3 nfc. Hfctt«©fc* 

#*J:W*ISft»K©»K* 01C ' -10 or. -15 

[0 0 5 6] fJ5n&*tt»fc*»*X*K:«t* (i i 
1) (10 0) «jSH**»fc***H8~H 20 

I2tii8i;*t. H8~H1 2iHi 8fcfcw-r» 
WB©*KWfK*V>T. j£fflli&S£3 0 0-C^ 
T©{£^iaKC-r-5^* ! BB(6]14^finfc^ ([10 0] 

3 0 0*C«J:0'b?*V»»* (4 0 0*C**V»tt50 

ot) t-rstci 0 0]El«bft<*0' 

[0057] mmo^\zcmM^ntz^mJt 

iCfcHT. YSZ#ISft»tt©a«**V»ttblfta*r*! 

50 0t [11 1]BI«I 

4 0 O-C [1-lllBlSl 

3 0 Or 3 5° 

2 0 0r 2 5° 

i o or 18° 

or 1 3° 

- 1 o or io° 

-isor 8° 

[0 0 6 1] 5. 4 0 0-Ca±OI«it»KT 40 

tt#ISftMJW*[l l i]6Bft£ftoTb£^. sm»« 

3 0 0"CaTfc*^t'SilT*a6tf. #tsiMfii 
oiil!iEl6l«fe'bA»t^0. 

tt^nfc. ^bx;i©ffir6Jte. is6giaK*«ft<&*K^ 

Sa^d&O. dCOx-^A^b. 1 8 0 0 0 0A/cm ! 

«±©«JMt««K«»*fc»Ktt2 0 ortAT©ia« 

fra^t**»*K' 5 5 0 0 0 0A/cnfK±® 
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C*fJ:-5K. **fA±c**an«:Ysz©*ttft» 

ttfcifiKlfcVvT. A«Xii:^lT2e (58.7*) 
BPS, 3S«A*H7K*t»T*BI'C*-r«t5t@°Eft<(> 

z. t \z ± o &m mm b © a » t* 5 u * in a b « £ 5 u 

[0 0 5 8] #5nfcYSZ©£tMWM*©a 
7S»K*KK | WUfc*«T?X«lil*f*fr«t-5»^. <*> 

[0059] Mt'-ne»©#^ft»K-t^* >t: *"" A 

hiUT. Y ( .,Ba,.,Cu 1 .,0,-,&^ffli 

^aa^ortgE* 1 x 1 o - ' 1 — McWffiu x/i-v^'J 

>^£frfcofc. -£©&> 40 0 ° CT6 0»IB. S?^ 

— BIO. Omm. ft^lmCWSS. 

c oKftftfiMf- ^i»#**fl-SS * £ £ D U 
**&©*§ 10 mm, gSl 0mmO»»WW4* 
^|fefc:«fc 0 «M«*fc*#tl***©W«*fT&o fctS 

SEisitt t es#*i»£S© * ^ T • 

[0 0 6 0] 

Sg|f-*SSE^S (A/cm') 
1 2 0 0 0 
110 0 0 
5 5 0 0 0 
18 0 0 0 0 
5 5 0 0 0 0 
8 0 0 0 0 0 
13 0 0 0 0 0 
2 5 0 0 0 0 0 

B**»e**»*fc»©**»** Htt * so or- 

-i50Tc®Wt*oTti. 10 or — 15 or 

[0 0 6 2] JfcfcHl 3tt. gttx-XtKffi^^ 

«gsasM©*ffi^ | it-^^w &#tt * 75 " r!b<7:)T * 

HI 3ttl 0 OiCC^-^ftffl'tMEtH 
0 0]tt©B2l^«< 2 0 0nm6aA4WP*5SSL 
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efatttffttft&O. [1 0 0]tt©E|6jtt&*^&T2 

[0063] mi 6\tB&}£tmv&fr-?mmvtc 

Y S Z ©^a»M»^»ll#W<h*fit^ l li©M^^*5^ 
T. f&mUS. 1 0 0"Ct 2 0 0"CTf©ffi©l£tfc£^b. 
B 1 7 ttlillY S Z ©^fSftMloWJi^^SOH* 
K*V»T. riUHaflEl 0 01C<t2 0 0t;T<Dffl«J±«5* 

«r. vvrn©Hic*sv>"t'b. 2 o ox;«fc is i 

0 0*:TJ^Lfc#)^ffc»liEr*ltt*5*T#*Sft» 
[0 0 6 4] 

Rfc. S«fi£M®«ft^tc*fbT5 0^-6 omoAl* 
ftgnM':r>t'-A£!iaS*U j£BliaK£3 o or^T 

a«ilBl«1tttb«fia^tt*t)ia-t3*fcttW«A3 5* 

ot©y S z ©*«a?Mt***fc»* - 
*jfc&ftnfcfaSKEif sftfc : fftj£&ft^*'f 

T©*8W±#WKfc2nTEfatt©ft»&*£ft*M* 

a»»&nfct>©£S*>n*. eicmii#©iassr3 o 
o < cjy l Ttc©j^T^cii:T, *g&£«j£"r£iP J f©si(> 

-f^->tr-AKU:*»ftElSltt«IW»****<^* ;:: 

t*t-c**ts«tbt:E^tt©fi»tt*e*»ii*#* 

CWit^S. $fc. ^*>fcf-Afc.kSEfll«IIS&* 

»l«iliBfc»UTiE*Kffi«ft»T**«S*tUt:«l© 

t UT©l8ftEl^ttfc«*i-fc*afttt®*'&* t b 
T©**Sftl»it*»*^t*«-C**. 
[0 0 6 5] ±oT£©Effltt©A#&YSZ*l8lMI 

jSBt*fTfc3fcS«. ««©&»&*>©#»&**• BP 
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jlSHK©**^ 0 0 nmUllttSS^i. 
[0 0 6 6] j»a©»K-C»)«bfcESH!fe©A» 

io &Ei«itt©A»ft»<b«ia«»»**' as ** ;ia: * , " c ' 
s, cnfc«toa»«»**©»«' i ffl* i »w* ,oA * f * 

iWO-WMItl/Ttt, -f v h U •> A«3tfl25?^3 — 
[0 0 6 7] *fc#f^fcff*H«g«K:*t>Ttt. £ 

aEflttfc«nfc^«*R**^*££* , "< ? **- 

30 £-A!Mtfcfl t 3Efl*!l*ttffi*#3&fcSBb&a t &. 

Jtati^ ©jigsaws w*i uTigftEi«ott© A*f ***s 

[0 0 6 8] Hfc. «#K?fMlIt*«IS"*-*fc«>©afft 

««6b&j&»sj«ttT**©Tr. 
ars z*** 

»arr*^t3&»T?€fa©T. &fFrt«©fi*-t#*tt | *i 

40 bTffiertSBT^©®«±#^« , ' i «t 5 c-rs - 1** 

[Hffi©w#'«:iaw] 

[01] Hilt #3BW#ftK«fc0#fc**'ifc YSZ 
[0 2] H2H Hlfc*TYSZ**Sft»K©«Si 

50 
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[04] 04tt, H3C»t8IC«tt6* l *^ !l ' > 

las] ass, H3c*-r8«caa:*t6n*»ai« 

[0 6] 0 6te. BlC«tYSZ#»SI»lOJ:C 
[07] 0 7tt, *ttft*BlolSiiElSltt**JET* 

[08] 08tt, -1-^>f-AAStftS5 5K. -ft 
>tf-AX*.Mr-3 OOevTIO 0 < CTfig»bfc# 
^S*M»ffi^0T"*«.. 

[09] 09H ^^>li-AA»ftS5 5«, -f^ 
>b -_ AX *JV=£-3 0 0 e vT?2 0 0 "CTfifcffilLfc^ 

[010] 01 -1"^'>k'— AAltftS5 
-ft>k'-AI^M-3 0 0 e vT 3 0 CCT'^JSU 

[011] HUB. 'f*>t-AA»ft*5 5flE, 
-f^->k*-AX^;U^-3 0 0 e VC4 0 O'CT'fiSJIb 

[012] ^12H -ft>t:-AA»ft«5 5S, 
[01] 
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[013] ^±KLt»A[y1t0»AWSk<omtSt^9. 
[014] 01 4tt, -f *>tf-A©A»ft*t»5 

[015] Hi5tt. «e**teT?a«±KiSiia nfc 

[016] H16tt. *J?W*ftTr»6nfc*«i* 

10 [017] 81711 *«|B>6F»Tft6nfc*ai* 

BlO5HI£iiS£WJP©P^£*-r0T"£)5o 

[018] I18H ^^->k'-AA»M5'5S. 
-ftf^fcf 0 0 e vT'O'CTIiBJIbfc 

a& 2 2 -BMbttamsMM*. 23- 

4'"**failti#tf><J&tH£«>' 2 5- 
20 >(#JRS»). 3 3 8 



2 0,2 1-U 
2 



3 9--f*>V-X, 4 0-riti«I««. R 
£«. 6 0 6 1"'ftI«Af- 62' 

S\ 6 3--MW. 
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